Regulation of differentiation of sheep subcutaneous and abdominal preadipocytes in culture.
Factors regulating the differentiation of sheep subcutaneous and abdominal (omental or perirenal) preadipocytes from foetal lambs, suckling lambs and fattening sheep have been investigated using a serum-free cell culture system. Differentiation was assessed by changes in the activity of the enzyme glycerol 3-phosphate dehydrogenase. Insulin or IGF-I was essential for differentiation. Dexamethasone, a lipid supplement (Excyte) and the thiazolidinedione, rosiglitazone (BRL 49653) (a peroxisome proliferator-activated receptor-gamma (PPAR-gamma) agonist) all enhanced preadipocyte differentiation, whereas fibroblast growth factor and GH were inhibitory. The most effective combination was insulin, triiodothyronine, dexamethasone and rosiglitazone. Under suboptimal conditions, preadipocytes from fattening sheep differentiated less well than cells from suckling and foetal lambs. Also, under suboptimal conditions, abdominal preadipocytes did not differentiate as well as subcutaneous preadipocytes. However, age and depot differences were minimised when cells were cultured with insulin, triiodothyronine, rosiglitazone and either dexamethasone or lipid. The results suggest that variation in the ability to produce the natural ligand for PPAR-gamma contributes to depot- and age-specific differences in the ability of preadipocytes to differentiate.